Objectives: To screen for certain STD markers in a group of male clients of female sex workers. Method: Condoms with seminal fluid were collected at 10 "massage parlours" in Copenhagen. The seminal fluid samples were examined for HIV antibodies, markers of hepatitis B virus (HBV), Chlamydia trachomatis, and Mycoplasma genitalium. Results: All samples (n = 332) were negative for HIV antibodies. Out of 327 samples examined for HBV markers 32 (9.8%) were positive for HBV core antibodies, one of which was also positive for HBV antigen. C trachomatis could be demonstrated in six out of 122 (4.9%) samples and M genitalium in one out of 122 samples. Conclusions: The finding of a C trachomatis prevalence of 4.9% is considerable higher than expected in men with a presumed age of 35-55 years. The demonstration of a prevalence of HBV markers of 9.8% indicates that these clients have an increased risk of HBV infection, a finding that further consolidates the recommendation of HBV vaccination of sex workers. As shown in this study, STD transmission in commercial sex may also have the client as the source.
Introduction
Female sex workers are traditionally defined as women who sell sex for money or other goods. This definition, however, implies at least one other part, the person who provides money in exchange for the sexual service-that is, the client. In order to evaluate the relation between commercial sex and sexually transmitted diseases (STD), prevalences of STD should therefore be measured not only in female sex workers but also in clients.
The theoretical risk of HIV transmission from female sex workers to male clients and further on to the heterosexual community has, during the past decade, led to studies focusing upon STD prevalence and sexual behaviour among Danish sex workers1 2; however, unselected studies in male clients are difficult to perform.
In order to gather information about STD rates in an unselected group of male clients, condoms with seminal fluid were collected from "massage parlours" in Copenhagen and the contents were screened for certain STD markers.
Material and methods Female sex workers from 10 massage parlours in Copenhagen known by the study group from a previous study agreed to participate.2 Used condoms were tied routinely with a knot and thrown in a plastic bag under the bed. Plastic bags containing the used condoms with ejaculates from clients who had visited the massage parlours within the previous 24 In order to use seminal fluid samples as a predictor of antiHBc in serum we tested seminal fluid and serum samples from four men positive for antiHBc in serum. Using the cut off value defined by positive and negative controls supplied by the manufacturer all four serum samples were positive, but all four seminal samples were negative. By titration of the serum samples in order to estimate the titre, two samples had a very high titre of antiHBc, whereas two turned negative after a dilution of 1:5. The seminal samples corresponding to the two high titre serum samples showed an antiHBc optical density (OD) value between the cut off value and the negative control value, whereas the antiHBc OD value of the seminal samples corresponding to the two low titre serum samples were close to the negative control OD value. We defined a new antiHBc cut off for seminal fluid samples as the cut off value (for serum samples) x 1.95.
All seminal fluid samples classified as positive for antiHBc according to the new cut off value were tested for hepatitis B surface antigen (HBsAg) by an enzyme immunoassay (Auszyme, Abbott Laboratories, USA).
CHLAMYDIA TRACHOMATIS C trachomatis was detected by amplification of the cryptic plasmid using primers CP24/ CP27.4 Each reaction tube received an internal processing control containing the primer binding sites in order to assure the validity of negative results. All positive results were confirmed by amplification of the C trachomatis 16S rRNA gene using primers lA/lB. 5 This PCR method was previously validated against C trachomatis culture by investigating 100 seminal samples from men with infertility where it was found to detect 3/3 culture positive plus one additional PCR positive culture negative. The latter specimen was positive also in another laboratory using another PCR technique (unpublished results). The prevalence of chlamydial infections in an unselected group of men aged between 35 and 55 years, which is the presumed age of the clients in this study, is not known, but if this age group accounts for 10-15% of all chlamydial infections a prevalence of 06-1.2% should be expected, based upon the reported prevalence among younger men. 20 21 The finding that C trachomatis could be demonstrated in 4.9% of the seminal samples in this study, therefore, suggests that these men had a four to eight times higher rate of infection than the general population based on the above calculations. Previous studies were based on urine sampling and enzyme immunoassays,202' whereas this study used the more sensitive PCR technique,522 a fact that may overestimate the difference between the expected and the observed prevalence. Furthermore, the fact that the rather informal sampling method could have caused some sample to sample carryover cannot be totally excluded. However, since we did not find more than one M genitalium PCR positive specimen this threat to the validity of the results may be minor. M genitalium has been found in men with non-gonococcal, chlamydia negative urethritis, and a causal connection has been suggested.23 24 The prevalence of this microorganism in asymptomatic men has, however, not been elucidated, so it is difficult to relate the finding of this micro-organism in one of the samples to other studies.
The presence of antiHBc together with a negative test for HBsAg is a marker of a past but now non-transmissible infection. The finding of an antiHBc prevalence of 9.8% may be considerably underestimated as antiHBc could only be detected in the seminal samples from two controls with higlh antiHBc serum titres, whereas it was undetectable in two controls with low serum titres. Denmark is a low endemic area for HBV. In spite of this, the measured prevalence was at least twice HBV is the only STD for which a protective vaccine has been developed, whereas the only protection against other STDs is the consistent use of condoms.
It is well documented that intact latex condoms provide a continuous mechanical barrier to both bacterial and viral (including HIV) micro-organisms that are sexually transmissible, and that condoms are unlikely to break or slip during proper use, with a breakage rate of 2% for vaginal or anal intercourse and a complete slippage off the penis rate of less than 1%.26 Higher condom failure rates have, however, been reported."1 17 Though a large percentage of sex workers and clients reported condom breakage or slippage in one study, the frequency of occurrence was low and attributed to the skill with which most sex workers handle condoms. 27 The level of condom use with clients is very high among sex workers in Denmark as in other European countries,' 216 but much lower with casual and especially with regular nonpaying partners, a pattern also found among clients.'7 Thus, it seems reasonable to conclude that the risk of acquiring or transmitting an STD in Denmark may be lower when money is involved in a sexual service compared with sexual contacts between casual and/or regular non-paying partners. However, when there is condom failure clients are a major potential source of STD infection in female sex workers.
